Secondary and tertiary structure changes of reconstituted LmrA induced by nucleotide binding or hydrolysis. A fourier transform attenuated total reflection infrared spectroscopy and tryptophan fluorescence quenching analysis.
LmrA, a membrane protein of Lactococcus lactis, extrudes amphiphilic compounds from the inner leaflet of the cytoplasmic membrane, using energy derived from ATP hydrolysis. A combination of total reflection Fourier transform infrared spectroscopy, (2)H/H exchange, and fluorescence quenching experiments was used to investigate the effect of nucleotide binding and/or hydrolysis on the structure of LmrA reconstituted into proteoliposomes. These measurements allowed us to describe secondary structure changes of LmrA during the catalytic cycle. The structure of LmrA is enriched in beta-sheet after ATP binding, and the protein recovers its initial secondary structure after ATP hydrolysis, when P(i) has been released. (2)H/H exchange and fluorescence quenching studies indicate that the protein undergoes two distinct tertiary structure changes during the hydrolysis process. Indeed, the protein alone is poorly accessible to the aqueous medium but adopts a more accessible conformation when ATP hydrolysis takes place. After ATP hydrolysis, but when P(i) is still associated with the protein, the accessibility is intermediate between these two states.